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Abstract-   According to market economy, the increasing worldwide demand for energy forces a continuous rise in the 
price of fossil combustibles. Infact, it is expected that in near future demand for energy will grow faster than finding new 
available fossil resources.[1] Among all non conventional energy resources, Solar energy is the most powerful resource 
that can be used to generate power. In the past, solar cells have been hooked with fixed elevating angles. [2] They do not 
track the sun and therefore, the efficiency of power generation is low. In this paper, we present an Electronic System that 
performs  the  function  similar  to  the  Sunflower  (a  flower  that  always  faces  towards  the  sun)  which  means  it  starts 
following the Sun right from dawn till dusk, and starts all over again from dawn next day. On cloudy weathers, it remains 
still and catches the Sun again as it slips out of clouds. This system works throughout the year. 
Keywords – Solar Tracker, Dual-axis tracking, Light dependent Resistor (LDR), Hysteresis. 
I. INTRODUCTION 
Solar Tracker with Optical source is a device used for orienting a lens towards the sun, concentrates the sunlight and 
makes it pass through the optical fiber. The sun's position in the sky varies both with the seasons and time of day as 
the sun moves across the sky. Solar powered equipment works best when pointed at or near the sun, so a Solar 
Tracker with Electronic Sensor can increase the effectiveness of such equipment over any fixed position, at the cost of 
additional system complexity.[3] Concentrators, especially in solar cell applications, require a high degree of accuracy 
to ensure that the concentrated sunlight is directed precisely to the powered device, which is at (or near) the focal 
point of the reflector or lens. Typically concentrator systems will not work at all without tracking, so at least single-
axis tracking is mandatory. 
Type of Tracking – Altitude-Azimuth Dual Axis 
 
Fig.1.1: Two Axis Tracking 
A type of mounting that supports the weight of the solar tracker and allows it to move in two directions to locate a 
specific target. [Fig. 1.1]One axis of support is horizontal (called the altitude) and allows the system to move up and 
down. The other axis is vertical (called the azimuth) and allows the system to swing in a circle parallel to the 
ground. This makes it easy to position the system: swing it around in a circle and then lift it to the target. However, 
tracking an object as the Earth turns is more complicated. The system needs to be adjusted in both directions while 
tracking, which requires a controller to control the system. If somehow we can keep the panel aligned with the sun, 861 
Solar Tracker With Optical Source 
 
ISSN 2277-1956/V1N3-860-864                                                                    
we can operate our solar panel with maximum light possible all the time. Thus, compared to a fixed panel, we will 
get more power from a tracker equipped panel. 
II. PROPOSED ALGORITHM 
It works on the principle of Balancing Bridge using four LDRs (two for each axis). [Fig. 2.1]  
 
 
Fig.2.1: Illustration of Basic Concept 
For a particular axis, the system (model) moves towards the direction of that LDR which receives maximum intensity 
of sunlight. In other words, when the two oppositely placed sensors (LDRs) are equally exposed, the tracker is in 
stable state i.e. not rotating. But when one comes under shadow it signals the circuit to rotate the system panel. As we 
all know that convex lens converges the light rays at its own focus when light comes from very distant source. This 
converged light is then made to pass through optical fiber. 
III. WORKING 
A. For Vertical Axis (East to West or Vice-versa) 
If two light-dependent-resistors are placed on each side (of the system panel to track the sun) in a way that when the 
panel is directly facing the sun, they will be getting equal amounts of light. In theory, when identical LDRs get the 
same amount of light, they will have the same resistance, so when we apply a voltage across these two LDRs 
connected in series, they will have the same voltage according to voltage divider principle.[4]When the sun moves 
towards the west, the west LDR will get more light, meaning that its’ resistance and hence voltage, will decrease 
(LDRs resistance is low when it is exposed to light and high when it’s dark).If for any reason the solar panel (system 
panel) has moved to the west more than it should, the east LDR will get lighter. The idea is to compare the two 
voltages of the LDRs & hence decide which one has more light falling on it, and then rotate the solar panel (system 
panel) towards it. This is achieved by using an operational amplifier. An operational amplifier has 2 inputs V+ and 
V-. When V+ > V-, the output will be a positive voltage & when V+ < V- , the output will be a negative voltage. 
Since it is tough to get two identical LDRs, we have to know the voltage at point A when the two LDRs will get the 
same amount of light; we will call that voltage V (equivalence). The LDRs are positioned in a way to get the same 
amount of light and then the voltage is measured at point V- of 1st op-amp and V+ of 2nd op-amp using the 
potentiometers. V- of the first op-amp is set to a slightly more negative value than V (equivalence). V+ of the 
second op-amp is set to a slightly more positive value than V (equivalence).  
When V (A) is lower than V- of 1st op-amp, the output of the 1st op-amp will be negative and the PNP transistor 
will conduct, thus relay 1 is activated and +5 volts is applied to the motor. The motor should rotate then towards the IJECSE,Volume1,Number 3  
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LDR with more light. When it gets to equilibrium, V (A) will be higher than V-, then the relay is deactivated and the 
motor will stop. This will also apply +12 volts to the coil of relay-2. [Fig. 3.1] 
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Fig.3.1: Circuit Diagram for Movement along Vertical Axis 
 
When V(A) is higher than V+ of 2nd op-amp, the output of the 2nd op-amp will be negative and the PNP transistor 
will conduct, thus relay 2 is activated (in case relay one is deactivated) and the motor will rotate in the opposite 
position of the first case. Once again, at equilibrium, relay 2 is deactivated and the motor will stop. Between V- and 
V+, both relays are off; this will provide some hysteresis to the system so that the motor doesn’t keep on rotating 
back and forth. The coil of relay-2 is supplied with +12V from the “normally closed” contact of relay 1 to ensure 
that both relays cannot be turned on at the same time and thus short circuiting +12V to -12V.The two diodes are 
used to avoid any spikes and back emf (i.e. protect the transistors).The resistor to the right is used to limit the 
voltage supplied to the motor just in case motor is faster than it should be. Two op-amps are totally able to control 
west and east sensitivity independently to provide enough hysteresis so the motor kept on oscillating once it has 
reached the theoretical equilibrium position. 
 
B. For Horizontal Axis (North to South or Vice-versa) 
Working for Horizontal Axis (North to South or Vice-versa) is same as for Vertical Axis (East to West or Vice-
versa).Here, we take into account seasonal movement of the Sun i.e. north-south movement.[5] When the sun moves 
towards the north, the north LDR will get more light, meaning that it’s resistance, and hence voltage, will decrease 
(LDRs resistance is low when it is exposed to light and high when it’s dark).If for any reason the solar panel (system 
panel) has moved to the north more than it should, the south LDR will get lighter. The idea is to compare the two 
voltages of the LDRs, hence decide which one has more light falling on it, and then rotate the solar panel (system 
panel) towards it. This is achieved by using an operational amplifier. An operational amplifier has 2 inputs V+ and 
V-. When V+ > V- , the output will be a positive voltage & when V+ < V- , the output will be a negative voltage  
Again we will measure the voltage at point A when the two LDRs will get the same amount of light and will call 
that voltage V (equivalence). We positioned the LDRs in a way to get the same amount of light and then measured 
the voltage at point V- of 1st op-amp and V+ of 4
th op-amp are set using the potentiometers. V- of the first op-amp is 
set to a slightly more negative value than V (equivalence). V+ of the second op-amp is set to a slightly more positive 
value than V (equivalence). [Fig. 3.2] 863 
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Fig. 3.2 Circuit Diagram for Movement along Horizontal Axis 
 
When V (A) is lower than V- of 3rd op-amp, the output of the 3rd op-amp will be negative and the PNP transistor 
will conduct, thus relay 1 is activated and +12 volts is applied to the motor. The motor should rotate then towards 
the LDR with more light. When it gets to equilibrium, V (A) will be higher than V-, then the relay is deactivated and 
the motor will stop. This will also apply +12 volts to the coil of relay-4. When V(A) is higher than V+ of 4
th op-amp, 
the output of the 4
th op-amp will be negative and the PNP transistor will conduct, thus relay-4 is activated (in case 
relay  one  is  deactivated)  and  the  motor  will  rotate  in  the  opposite  position  of  the  first  case.  Once  again,  at 
equilibrium, relay-4 is deactivated and the motor will stop. Between V- and V+, both relays are off; this will give 
some hysteresis to the system so that the motor doesn’t keep on rotating back and forth. The coil of relay-4 is 
supplied with +12V from the “normally closed” contact of relay 1 to insure that both relays cannot be turned on at 
the same time and thus short circuiting +12V to -12V. 
 
C. For Passing Light through Optical Fiber 
When the system panel faces continuously towards the Sun, the Convex Lens converges the upcoming sunlight rays 
at its own focus. [6]This focus should be at the cross-section of the core of the optical fiber and also within range of 
the acceptance angle for that optical fiber. 
D. Protective Mechanism 
To eliminate any type of harm, i.e. heating of optical fiber due to highly concentrated and highly intense beam of 
sunlight at the cross-section of the optical fiber, we have placed a hollow glass slab in between the convex lens and 
cross-section of the optical fiber. Through hollow glass slab, water is running to eliminate the heating effect of 
sunlight on the cross-section of the optical fiber. 
 
IV.CONCLUSION 
The system successfully tracks the Sun on dual axis. It follows Sun from East to West and back to East in a cyclic 
manner (Horizontal Motor Module) and also tracks the Angular Movement of the Sun, i.e., Seasonal Movement 
(Vertical Motor Module).The system also tackles the problem of cloudy weather. In cloudy weather, it remains still 
and catches the Sun again as it slips out of clouds. The system saves a lot of energy. The system will be in ‘sleep’ 
mode when the night falls. In day time, motors are also in ‘sleep mode’ when light falls on the LDRs of equal 
intensity. The system is very simple in design, low in cost and is quite accurate. It makes the design system more 
effective and competitive. It can be used for viewing object without line of sight as in case of caves, for lighting 
village huts in villages, for room conditioning. It can also be used in conjunction with Solar Cooker to increase its IJECSE,Volume1,Number 3  
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utility & save time to cook food & also in Solar Power Plant to increase the efficiency of Solar Panels (nearly 30% 
more).It can be used in scientific applications by measuring the varying intensity of sun-light especially during solar 
eclipse. 
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